The influence of gender on developing copper deficiency and on free radical generation of rats fed a fructose diet.
The present investigation was conducted to determine whether differences in copper and iron status between male and female rats can be detected during the development of copper deficiency. These differences may explain the protection of the female against the severity of copper deficiency. In addition, the livers of all rats were exposed to electron-spin resonance (ESR) spectroscopy for the presence of free radicals. Male and female rats were fed from weaning either copper-deficient or -adequate diets containing fructose for 31 days. Rats were killed at day 0, 8, 16, 24, and 31 of the study. Throughout the study, copper-deficient males exhibited the same organ copper concentrations as copper-deficient female rats. However, only in the male did copper deficiency cause a reduction in body weight and an increase in liver and heart sizes but a decrease in pancreas size. In contrast, organ iron concentrations were different between males and females. Only copper-deficient males were anemic. Only the livers of copper-deficient males showed the presence of free radicals. Although the livers of copper-deficient female rats exhibited higher concentrations of hepatic iron than their male counterparts, their livers did not show the presence of free radicals. The data of the present study suggest that changes in organ sizes and the severity of copper deficiency are not solely due to the total concentrations of iron and/or copper. The type of iron compound and the presence of free radicals may be involved in the pathology of copper deficiency of the male.